One case of interstitial cell tumors in the testicles of a New Zealand White rabbit was reported. The rabbit was 8-10 months old and had bilateral testicular lesions. There was no enlargement of either testicle and the lesions were first seen on the cut surface. light and electron microscopy revealed that the cellular morphology resembled the features observed for this tumor in rats, dogs, and a few other domestic animals in which reports are available.
There have been many reports in the literature involving naturally occurring neoplasms among domestic rabbits. However, the total number of rabbits of both sexes represented appears to be only slightly greater than 4000 (10) . Among these reports is included an embryonal neoplasm found in a male rabbit less than 2 years of age. Interstitial cell testicular tumors are particularly rare and were found in only three rabbits each 5-7 years old (2, 4) . This ;report addresses the finding of three interstitial cell tumors involving one testis, two interstitial cell tumors in the other testis, and interstitial cell hyperplasia in a 10-month-old rabbit.
The rabbit was one of several males obtained from a commercial source for a 2-week pilot toxicity study. The male was fertile and was used as a breeder for several months. There were no signs in the rabbit of a functional interstitial cell tumor at any time and there were no apparent clinical signs of toxicity during the study. Necropsy examination revealed normal appearing testes which were preserved in 2.5% buffered glutaraldehyde for light microscopy. During trimming, the midlongitudinal cut surface of the right testis had three separate firm white circular foci ' Addrcss reprint rcqucsts to: Gary hf. Zwicker, Stauffcr Chcrnical Co.. 400 Farmington Avc.. Farmington. CT 06032. measuring 2,3, and 6 mm, respectively, while the left testis had two similar 2-3-mm foci (Fig. 1) .
Microscopically, the tumors consisted of sheets of large round cells with few slightly smaller polyhedral cells, each with an expanse of variably eosinophilic cytoplasm with lighter staining among finely vacuolated cells (Fig. 2) . The nuclei were ovoid, variable in size, centrally located, and usually contained one basophilic nucleolus (Fig. 3) . Mitoses were not seen and there was multifocal single cell necrosis in which the nucleus was pyknotic or fragmented. The tumors were well demarcated with a thin connective tissue capsule (Fig. 4) . The tumor stroma consisted of a scant amount of connective tissue supporting a capillary network and a few larger vessels. Elsewhere in the right testis there were a few prominent microscopic foci designated as interstitial cell hyperplasia by the authors (Fig. 5) . The distinction between hyperplasia and neoplasia was made on the basis of size and appearance. Hyperplastic interstitial cell foci had an irregular polyhedral arrangement and presented a cross-surface measurement of 1 had displaced adjacent seminiferous tubules, and there was only focal evidence of atrophy or degeneration among tubules near the perimeter of the tumors (Fig. 4) , consistent with slow cell growth and expansion of tumor mass. Examination of Masson's trichrome or phosphotungstic acid hematoxylin-stained interstitial cell tumor preparations revealed numerous large orange-staining intracytoplasmic membrane-bound amorphous particle aggregates (Figs. 2 and 3) . The meaning of their presence is unclear; it is possible that they represent a parallel but intermediate structure to Reinke's crystals which are believed to be proteinaceous. These crystals may be observed in the Leydig cells of a seasonally breeding rodent, Raftus fuscipes (3) and in about 40% of the malignant interstitial cell tumors in man, and are considered to be a helpful diagnostic feature (8).
Ultrastructurally, the tumor cells contained a modest amount of smooth endoplasmic reticulum, consistent with a nonvirilizing tumor, dilated as a result of fixation. The cytoplasm was dominated by numerous pleomorphic dense bodies and membrane-bound inclusions. Golgi bodies and mitochondria reportedly prominent in these tumor cells were not obvious due to use of nonelectron microscopy grade glutaraldehyde for the original specimen. The observed ultrastructural features were consistent with those described elsewhere for man (8) . However, the rabbit tumors lacked abundant smooth endoplasmic reticulum consistent in man with the morphology described for a functional hormonesecreting tumor cell. Secretory granules are commonly found in these tumors among aged Fischer 344 male rats (1) with an incidence of about 95% (11) . The tumor is often associated with feminization (1) . Both epididymides had an apparent increase of immature germ cell forms, correlated to a reduced presence of mature forms. There were no obvious alterations in morphology of the male accessory glands.
While the interstitial cell tumor is an apparent rarity among male rabbits and has been previously reported in only three animals, the low frequency is most certainly related to the fact that most male rabbit testes are probably not examined microscopically and that few examined males reach tumorbearing age. In our laboratory, all of the used rabbits are between 6 and 18 months old (juveniles to young adults), because.norma1 healthy rabbits may survive as long as 8 years (12). The spontaneous tumor incidence data reported in the literature confirms age as a factor in tumor development. For the most commonly seen neoplasm, adenocarcinoma of the uterus, the frequency in rabbits 5 to 6 years old was 79.1%, while in rabbits 2-3 years old the incidence was 4.2% (12) .
While interstitial cell tumors are the most common type found in testes of Fischer 344 rats and older age group dogs, the true incidence in rabbits is unknown because so few males have been examined and results of large data collections have not been reported: Other reported testicular tumor types include one possible seminoma (lo), an adenocarcinoma, possibly a seminoma type tumor (5) , and a teratoma (7) . The first two of these tumor types occurred in 4-or 8-year-old chinchilla rabbits, while the teratoma occurred in a 3-month-old strain 111 rabbit. Interstitial cell tumors are the most common testicular tumors in both the Fischer 344 rat, dog, and bovine with older age groups affected (1, 6, 9, 11) . However, this tumor type is considered rare in the horse, mule, and ox (9) .
Because so few interstitial cell tumors have been reported in rabbits, there is insufficient data with which to characterize their biological history. In contrast, these tumors in older dogs and rats are often accompanied by in- terstitial cell hyperplasia, "nodular hyperplasia," which may be a preneoplastic change. The focal interstitial cell hyperplasia of the testes reported here, and "nodular hyperplasia" of interstitial cells reported by Flatt and Weisbroth (4), may indeed represent a preneoplastic cell alteration. The evidence, however, is incomplete.
